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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DC-DC voltage step-up 
method which can reduce power consumption by detecting a margin 
of set-up voltage even when display mode or display content of 
liquid crystal panel are changed. 

SOLUTION: The DC-DC voltage step-up method comprises the 
step (a) for generating a step-up voltage by setting up an input 
voltage using a clock signal, the step (b) for comparing the set-up 
voltage with at least one predetermined voltage and (c) for adjusting 
the frequency of clock signal used in the step (a) based on the 
comparison result in the step (b) or fixing the clock signal for 
controlling at least one switching element. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (a) The step which generates a pressure-up electrical potential difference by carrying out the 
pressure up of the input voltage using a clock signal, (b) A step [ at least one predetermined electrical 
potential difference / electrical potential difference / said / pressure-up ], (c) The DC-DC pressure-up 
approach characterized by providing the step which fixes the clock signal which adjusts the frequency of 
the clock signal used in a step (a) based on the comparison result in a step (b) f or controls at least one 
switching element. 

[Claim 2] The DC-DC pressure-up approach according to claim 1 characterized by including the step to 
which the pressure-up scale factor of the input voltage in a step (a) is changed by fixing the clock signal 
with which a step (c) controls at least one switching element used in a step (a). 

[Claim 3] (a) The step which generates a pressure-up electrical potential difference by carrying out the 
pressure up of the input voltage using a clock signal, (b) The step which generates the stable operating 
voltage using said pressure-up electrical potential difference, (c) The step which detects the margin 
electrical potential difference between said pressure-up electrical potential differences and said 
operating voltage, (d) The DC-DC pressure-up approach characterized by providing the step which fixes 
the clock signal which adjusts the frequency of the clock signal used in a step (a) based on the 
detection result in a step (c), or controls at least one switching element. 

[Claim 4] The DC-DC pressure-up approach according to claim 3 characterized by including the step to 
which the pressure-up scale factor of the input voltage in a step (a) is changed by fixing the clock signal 
with which a step (d) controls at least one switching element used in a step (a). 

[Claim 5] The step to which a step (d) lowers one step of pressure-up scale factors including a step 
[ electrical potential difference / said / margin / the 1st predetermined electrical potential difference 
and the 2nd predetermined electrical potential difference / step / (c) ] when said margin electrical 
potential difference is larger than the 1st predetermined electrical potential difference, The step which 
lowers one step of frequencies of a clock signal when said margin electrical potential difference is 
smaller than the 1st predetermined electrical potential difference and larger than the 2nd predetermined 
electrical potential difference, The DC-DC pressure-up approach according to claim 4 characterized by 
including the step which raises one step of frequencies of a clock signal, or gathers one step of 
pressure-up scale factors when said margin electrical potential difference is smaller than the 2nd 
predetermined electrical potential difference. 

[Claim 6] The step to which a step (d) lowers one step of pressure-up scale factors including a step 
[ electrical potential difference / said / margin / the predetermined electrical potential differences from 
the 1st to the 3rd / step / (c) ] when said margin electrical potential difference is larger than the 1st 
predetermined electrical potential difference, The step which lowers one step of frequencies of a clock 
signal when said margin electrical potential difference is smaller than the 1st predetermined electrical 
potential difference and larger than the 2nd predetermined electrical potential difference, The step 
which maintains a pressure-up scale factor and the frequency of a clock signal when said margin 
electrical potential difference is smaller than the 2nd predetermined electrical potential difference and 
* larger than the 3rd predetermined electrical potential difference, The DC-DC pressure-up approach 
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i according to claim 4 characterized by including the step which raises one step of frequencies of a clock 
signal, or gathers one step of pressure-up scale factors when said margin electrical potential difference 
is smaller than the 3rd predetermined electrical potential difference. 

[Claim 7] The power circuit characterized by providing the pressure-up clock equalization circuit which 
fixes the clock signal which input voltage is supplied, and adjusts the frequency of the clock signal which 
said booster circuit uses based on the comparison result of the booster circuit which generates a 
pressure-up electrical potential difference by carrying out the pressure up of the input voltage using a 
clock signal, a comparator circuit [ at least one predetermined electrical potential difference / electrical 
potential difference / which said booster circuit generates / pressure-up ], and said comparator circuit, 
or controls at least one switching element. 

[Claim 8] The power circuit according to claim 7 characterized by changing the pressure-up scale factor 
of the input voltage in said booster circuit by fixing the clock signal with which said pressure-up clock 
equalization circuit controls at least one switching element which said booster circuit uses. 
[Claim 9] The booster circuit which generates a pressure-up electrical potential difference by supplying 
input voltage and carrying out the pressure up of the input voltage using a clock signal, The voltage 
adjustment circuit which generates the stable operating voltage using the pressure-up electrical 
potential difference which said booster circuit generates, The detector which detects the margin 
electrical potential difference between the pressure-up electrical potential difference which said booster 
circuit generates, and the operating voltage which said voltage adjustment circuit generates, The power 
circuit characterized by providing the pressure-up clock equalization circuit which fixes the clock signal 
which adjusts the frequency of the clock signal which said booster circuit uses based on the detection 
result of said detector, or controls at least one switching element. 

[Claim 10] The power circuit according to claim 9 characterized by changing the pressure-up scale 
factor of the input voltage in said booster circuit by fixing the clock signal with which said pressure-up 
clock equalization circuit controls at least one switching element which said booster circuit uses. 
[Claim 11] Said detector compares said margin electrical potential difference with the 1st predetermined 
electrical potential difference and the 2nd predetermined electrical potential difference. When said 
margin electrical potential difference of said pressure-up clock equalization circuit is larger than the 1st 
predetermined electrical potential difference, it lowers one step of pressure-up scale factors. When said 
margin electrical potential difference is smaller than the 1st predetermined electrical potential difference 
and larger than the 2nd predetermined electrical potential difference, one, step of frequencies of a clock 
signal is lowered. The power circuit according to claim 10 characterized by adjusting the amplitude or 
frequency of a clock signal so that one step of frequencies of a clock signal may be raised or a 
pressure-up scale factor may be gathered one step, when said margin electrical potential difference is 
smaller than the 2nd predetermined electrical potential difference. 

[Claim 12] Said detector compares said margin electrical potential difference with the predetermined 
electrical potential differences from the 1st to the 3rd. When said margin electrical potential difference 
of said pressure-up clock equalization circuit is larger than the 1st predetermined electrical potential 
difference, it lowers one step of pressure-up scale factors. When said margin electrical potential 
difference is smaller than the 1st predetermined electrical potential difference and larger than the 2nd 
predetermined electrical potential difference, one step of frequencies, of a~clock signal-is lowered.,When 
said margin electrical potential difference is smaller than the 2nd predetermined electrical potential 
difference and larger than the 3rd predetermined electrical potential difference, a pressure-up scale 
factor and the frequency of a clock signal are maintained. The power circuit according to claim 10 
characterized by adjusting the amplitude or frequency of a clock signal so that one step of frequencies 
of a clock signal may be raised or a pressure-up scale factor may be gathered one step, when said 
margin electrical potential difference is smaller than the 3rd predetermined electrical potential difference. 
[Claim 13] The power circuit of claim 7-12 characterized by providing further the pressure-up clock 
generation circuit which generates the clock signal of a variable frequency and is supplied to said 
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1 booster 'circuit including a capacitor, two or more resistance, and two or more switching circuits to 
which connection of resistance of said plurality is changed according to two or more control signals 
outputted from said pressure-up clock equalization circuit given in any 1 term. 

[Claim 14] At least one capacitor which is contained in said booster circuit and by which a signal is 
impressed to an up electrode and a lower electrode with the 1st phase, at least one capacitor by which 
a signal is impressed to an up electrode and a lower electrode with the 2nd phase contrary to the 1st 
phase — the inside of a semi-conductor substrate — MxN — being checkered (M and N being the 
natural number) — the power circuit of claim 7-13 characterized by having been arranged given in any 1 
term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the DC-DC pressure-up approach and power circuit of 
the charge pump method especially used in the driver IC of the power-source booster circuit for a liquid 
crystal drive, or the power^source internal organs for a liquid crystal drive about the power circuit which 
used the DC-DC pressure-up approach and it. 
[0002] 

[Description of the Prior Art] Although the high voltage power supply for driving liquid crystal is 
generally needed in the„device using liquid crystal, this high voltage, power supply is made by the DC-DC 
pressure up in many cases. 

[0003] The configuration of the general power circuit in such a driver IC for a liquid crystal drive is 
shown in drawing 13 . The supply voltage VDD by the side of high potential and the supply voltage VSS 
by the side of low voltage are supplied, and this IC operates. In drawing 13 , a booster circuit 10 carries 
out the pressure up of the supply voltage VDD by the side of high potential, and outputs the pressure- 
up electrical potential difference VOUT. The voltage adjustment circuit 20 to which the pressure-up 
electrical potential difference VOUT was supplied creates the operating voltage VLCD for a liquid 
crystal display. The voltage follower circuit 30 outputs the electrical potential differences V1, V2, V3, 
and V4 of a partial pressure and the various kinds according to a load [ in / a buffer is carried out and / 
each function ]. [ operating voltage / VLCD / this ] 

[0004] The example of a configuration of a booster circuit 10 is shown in drawing 14 , and the example 
of a configuration of the voltage^ adjustment circuit 20 is shown in drawing 15 : In the booster circuit of 
drawing 14 , between the supply voltage VDD by the side of high potential, and the supply voltage VSS 
by the side of low voltage, P channel transistor Q1P and N channel transistor Q1N are connected to the 
serial, and P channel transistor Q2P and N channel transistor Q2N are connected to the serial in parallel 
to this. Moreover, the P channel transistors Q3, Q4, and Q5 are connected to the supply voltage VDD 
by the side of high potential at the serial. 
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' [0005] A capacitor C1 is connected between a drain (transistor Q1P and transistor Q1N) and the source 
of a transistor Q3, and the capacitor C2 is connected between the drain which are transistor Q2P and 
transistor Q2N t and the source of a transistor Q4. Moreover, the pressure-up electrical potential 
difference VOUT is taken out from the source of a transistor Q5. 

[0006] Drawing 1 6 is drawing showing the wave of the clock signal which is inputted in the booster 
circuit of drawing 14 in the case of a 3 time pressure up. Clock signal CLIP inputted into the gate of 
transistor Q1P and clock signal CL1N inputted into the transistor Q1N gate are the same. Moreover, 
clock signal CL2Ns inputted into the transistor Q2N gate as clock signal CL2P inputted into the gate of 
transistor Q2P are clock signal CLIP and CL1N, and opposition. These clock signal CLIP, CL1N, CL2P, 
and CL2N change between supply voltage VDD and VSS. 

[0007] Moreover, clock signal CL3 inputted into the gate of a transistor Q3 and clock signal CL5 
inputted into the gate of a transistor Q5 are clock signal CLIP and CL1N, and opposition. Moreover, 
clock signal CLs4 inputted into the gate of a transistor Q4 are clock signal CL2P and CL2N, and 
opposition. These clock signals CL3, CL4, and CL5 change between the pressure-up electrical potential 
difference VOUT and supply voltage VSS. 

[0008] In addition, in the case of 2 double pressure up, clock signal CL2P and CL2N are fixed to supply 
voltage VDD, and clock signal CL5 is fixed by supply voltage VSS. 

[0009] In the COG (chip-on glass) method which carries the driver IC for a liquid crystal drive on a glass 
substrate, since it is necessary to reduce the number of connection terminals of a printed circuit board 
and a liquid crystal display, built-in of the charge pump capacitor for pressure ups is demanded of the 
driver IC for a liquid crystal drive. 
[0010] 

[Problem(s) to be Solved by the Invention] However, a big capacitor cannot be built in IC from the field 
of dependability or cost. Since the current serviceability of a pressure-up power source is dependent on 
the capacity value of a capacitor, and the frequency of switching, when it is going to secure the current 
serviceability of a pressure-up power source, it is necessary to carry out switching operation on a high 
frequency. 

[0011] However, to the capacitor built in IC, parasitic capacitance surely occurs. If a switching 
frequency is high, the reactive current by the charge and discharge of parasitic capacitance will become 
large. This parasitic capacitance is shown in drawing 17 . 

[0012] In (a) of drawing 1 7 , the lower electrode 93 of a capacitor is formed through the insulator layer 
92 on the semi-conductor substrate 91. Furthermore, the up electrode 95 of a capacitor is formed 
through the dielectric 94 on it. Here, parasitic capacitance CS has occurred between the lower 
electrode 93 and the semi-conductor substrate 91. 

[0013] In (b) of drawing 17 , the N+ field 96 is formed as a lower electrode of a capacitor in the semi- 
conductor substrate 91, and the up electrode 95 of a capacitor is formed through the dielectric 94 on it. 
Here, parasitic capacitance CS has occurred between the lower electrode 96 and the semi-conductor 
substrate 91. 

[0014] It is necessary to consider the capacitor built in IC as the small configuration of parasitic 
capacitance, and it needs to modulate a switching frequency in required sufficient height. 
[0015] As an approach of modulating a switching frequency, what is carried by Japan patent application 
public presentation official report (provisional publication of a patent) Taira No. 162560 [ four to ], JP,5- 
64429,A, and JP,7-160215,A is known. However, if the load current of a pressure-up power source is 
set to IOUT, the current which flows the supply voltage VDD of a booster circuit needs to set a 
pressure-up scale factor as the minimum pressure-up scale factor used as the pressure-up electrical- 
potential-difference VOUT> operating voltage VLCD, in order to become an lOUTx pressure-up scale 
factor mostly and to reduce the consumed electric current. 

[0016] Here, it depends for the pressure-up electrical potential difference VOUT on the output 
impedance and the load current IOUT of a pressure-up power source. It depends for the output 
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' impedahce of a pressure-up power source on the capacity value and the switching frequency of a 
capacitor. Since he wants to make as low as possible that the capacitor built in IC is small, and a 
switching frequency, the output impedance of a pressure-up power source becomes large. Moreover, as 
the load current IOUT, the charge and discharge current of a liquid crystal panel is dominant, and it 
depends for the charge and discharge current of a liquid crystal panel on a display mode and the 
contents of a display. 

[0017] For this reason, since the pressure-up electrical potential difference VOUT is sharply changed 
according to a display mode or the contents of a display, it is necessary to modulate a pressure-up 
scale factor so that it may become a necessary minimum pressure-up scale factor according to a 
display mode or the contents of a display. According to the above-mentioned patent official report, 
although the modulation of a switching frequency is supported, the modulation of a pressure-up scale 
factor is not supported. On the other hand, by software control from MPU, although the modulation of a 
pressure-up scale factor is possible, even if it can modulate a pressure-up scale factor according to a 
display mode, it cannot modulate a pressure-up scale factor in this case according to the contents of a 
display. 

[0018] Moreover, in recent years, the display capacity of a liquid crystal panel is becoming large, and it 
is in the inclination which the consumed electric current in the driver IC for a liquid crystal drive 
increases. However, even if display capacity especially becomes large by the pocket device, the 
increment in power consumption is not accepted but low-power-ization is called for rather. In such a 
device, it is going to hold down power consumption to necessary minimum by controlling a display mode 
more finely. 

[0019] Then, the purpose of this invention is offering the DC-DC pressure-up approach and booster 
circuit which can reduce power consumption by detecting the margin of a pressure-up electrical 
potential difference, even if the display mode and the contents of a display of the liquid crystal panel 
change in view of the above-mentioned point. Moreover, it is offering the small layout configuration of 
parasitic capacitance for which it was suitable when a switching capacitors was built in IC. 
[0020] 

[Means for Solving the Problem] In order to solve the above technical problem, the DC-DC pressure-up 
approach by the 1st viewpoint of this invention (a) The step which generates a pressure-up electrical 
potential difference by carrying out the pressure up of the input voltage using a clock signal, (b) A step 
[ at least one predetermined electrical potential difference / electrical potential difference / pressure- 
up ], The step which fixes the clock signal which adjusts the frequency-of the clock signal used in a step 
(a) based on the comparison result in (c) step (b), or controls at least one switching element is provided. 
[0021] Moreover, the power circuit by the 1st viewpoint of this invention The booster circuit which 
generates a pressure-up electrical potential difference by supplying input voltage and carrying out the 
pressure up of the input voltage using a clock signal, The frequency of the clock signal with which a 
booster circuit uses the pressure-up electrical potential difference which a booster circuit generates 
based on the comparison result of the comparator circuit in comparison with at least one predetermined 
electrical potential difference and a comparator circuit is adjusted. Or the pressure-up clock 
equalization circuit which fixes the clock signal which controls at least one switching element is provided. 
[0022] Furthermore, the DC-DC pressure-up approach by the 2nd viewpoint- of this invention (a)-The 
step which generates a pressure-up electrical potential difference by carrying out the pressure up of 
the input voltage using a clock signal, (b) The step which generates the stable operating voltage using a 
pressure-up electrical potential difference, (c) The step which detects the margin electrical potential 
difference between a pressure-up electrical potential difference and operating voltage, (d) The step 
which fixes the clock signal which adjusts the frequency of the clock signal used in a step (a) based on 
the detection result in a step (c), or controls at least one switching element is provided. 
[0023] Moreover, the power circuit by the 2nd viewpoint of this invention The booster circuit which 
generates a pressure-up electrical potential difference by supplying input voltage and carrying out the 
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1 pressure up of the input voltage using a clock signal, The voltage adjustment circuit which generates the 
stable operating voltage using the pressure-up electrical potential difference which a booster circuit 
generates, The detector which detects the margin electrical potential difference between the pressure- 
up electrical potential difference which a booster circuit generates, and the operating voltage which a 
voltage adjustment circuit generates, The pressure-up clock equalization circuit which fixes the clock 
signal which adjusts the frequency of the clock signal which a booster circuit uses based on the 
detection result of a detector, or controls at least one switching element is provided. 
[0024] You may make it change the pressure-up scale factor of input voltage here by fixing the clock 
signal which controls at least one switching element. 

[0025] Moreover, a margin electrical potential difference is compared with the 1st predetermined 
electrical potential difference and the 2nd predetermined electrical potential difference. When a margin 
electrical potential difference is larger than the 1st predetermined electrical potential difference, a 
pressure-up scale factor is lowered one step. When a margin electrical potential difference is smaller 
than the 1st predetermined electrical potential difference and larger than the 2nd predetermined 
electrical potential difference, one step of frequencies of a clock signal is lowered, and when a margin 
electrical potential difference is smaller than the 2nd predetermined electrical potential difference, one 
step of frequencies of a clock signal is raised, or you may make it gather a pressure-up scale factor one 
step. 

[0026] Furthermore, a margin electrical potential difference is compared with the predetermined 
electrical potential differences from the 1st to the 3rd. When a margin electrical potential difference is 
larger than the 1 st predetermined electrical potential difference, a pressure-up scale factor is lowered 
one step. When a margin electrical potential difference is smaller than the 1st predetermined electrical 
potential difference and larger than the 2nd predetermined electrical potential difference, one step of 
frequencies of a clock signal is lowered. When a margin electrical potential difference is smaller than the 
2nd predetermined electrical potential difference and larger than the 3rd predetermined electrical 
potential difference, a pressure-up scale factor and the frequency of a clock signal are maintained. 
When a margin electrical potential difference is smaller than the 3rd predetermined electrical potential 
difference, one step of frequencies of a clock signal is raised, or you may make it gather a pressure-up 
scale factor one step. 

[0027] You may make it provide further the pressure-up clock generation circuit which generates the 
clock signal of a variable frequency and is supplied to a booster circuit in the above power circuit 
including a capacitor, two or -more resistance, and two or more switching circuits to which connection of 
two or more resistance is changed according to two or more control signals outputted from a pressure- 
up clock equalization circuit. 

[0028] Moreover, at least one capacitor which is contained in the above power circuit in a booster 
circuit and by which a signal is impressed to an up electrode and a lower electrode with the 1st phase, 
at least one capacitor by which a signal is impressed to an up electrode and a lower electrode with the 
2nd phase contrary to the 1st phase — the inside of a semi-conductor substrate — MxN — being 
checkered (M and N being the natural number) — you may make it arranged 

[0029] According to this invention constituted as mentioned above, even if the display mode and the 

~- contents of a display . of the liquid-crystal panel change, power consumption-can be reduced -by fixing the 

clock signal which detects the margin of a pressure-up electrical potential difference, and adjusts the 

frequency of a clock signal, or controls at least one switching element 

[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. In addition, the same number is given to the same element and explanation is omitted. 
[0031] The power circuit concerning the 1st operation gestalt of this invention has composition as 
shown in drawing 1 as the whole. The supply voltage VDD by the side of high potential and the supply 
voltage VSS by the side of low voltage are supplied, and this power circuit operates. In addition, one side 
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1 of such 1 supply voltage may be ground potential. In this operation gestalt, the supply voltage VSS by the 
side of low voltage presupposes that it is equal to ground potential. 

[0032] In drawing 1 , a booster circuit 10 carries out the pressure up of the supply voltage VDD by the 
side of high potential, and outputs the pressure-up electrical potential difference VOUT. The voltage 
adjustment circuit 20 to which the pressure-up electrical potential difference VOUT was supplied 
creates the operating voltage VLCD for a liquid crystal display. The voltage follower circuit 30 outputs 
the electrical potential differences V1, V2, V3, and V4 of a partial pressure and the various kinds 
according to a load [ in / a buffer is carried out and / each function ]. [ operating voltage / VLCD / 
this ] Even when the configuration and actuation of a booster circuit 10 and the voltage adjustment 
circuit 20 are the same as that of what is shown in drawing 14 and drawing 15 , respectively, they are 
good. When performing a pressure up 3 times using the booster circuit shown in drawing 14 f a pressure- 
up clock signal as shown in drawing 1 6 can be used. In addition, when making operating voltage VLCD 
equal to the pressure-up electrical potential difference VOUT, the voltage adjustment circuit 20 is 
unnecessary. 

[0033] As shown in drawing 1 , the power circuit concerning this operation gestalt includes the 
pressure-up clock equalization circuit 40 further. The pressure-up clock equalization circuit 40 carries 
out the gate of the pressure-up clock signal which the pressure-up electrical potential difference VOUT 
is supplied from a booster circuit 10, and operating voltage VLCD is supplied from the voltage 
adjustment circuit 20, and is supplied to a booster circuit 10 by comparing these, or adjusts changing a 
frequency etc., and controls pressure-up actuation of a booster circuit 10. In addition, in making 
operating voltage VLCD equal to the pressure-up electrical potential difference VOUT, the pressure-up 
clock equalization circuit 40 adjusts a pressure-up clock signal based on the pressure-up electrical 
potential difference VOUT. 

[0034] The example of a configuration of this pressure-up clock equalization circuit 40 is shown in 
drawing 2 . As shown in drawing 2 , the pressure-up clock equalization circuit includes the switching 
circuits 1-4 which have a P channel transistor and an N channel transistor. Switching circuits 1-4 are 
mutually opened and closed according to control clock signal phi of opposition, and phi bar. For example, 
in a switching circuit 1, control clock signal phi is high-level, when a control clock signal phi bar is a low 
level, a switch closes, and with a low level, when a control clock signal phi bar is high-level, a switch 
opens [ control clock signal phi ]. 

[0035] The potential difference (actual margin electrical potential difference) pf the pressure-up 
electrical potential difference VOUT and operating voltage VLCD is supplied to a capacitor 5, -when 
switching circuits 1 and 2 close and switching circuits 3 and 4 open, and the potential difference of the 
both ends of a capacitor 5 is supplied to a capacitor 6, when switching circuits 3 and 4 close and 
switching circuits 1 and 2 open. The potential difference VC of the both ends of a capacitor 6 is 
impressed to a comparator 7. A comparator 7 outputs a comparison result for this potential difference 
VC to at least one gate circuit 8 as compared with the predetermined electrical potential difference 
VREF. In addition, it is also possible as a circuit for comparing an electrical potential difference to use 
an A/D converter instead of a comparator 7. 

[0036] In this operation gestalt, the OR circuit is used as a gate circuit 8. Moreover, the predetermined 

.. electrical potential difference VREF is-set up equally to the pressure-up electrical potential- difference - 

VOUT and the margin electrical potential difference of the request between operating voltage VLCD. OR 
circuit 8 outputs the inputted pressure-up clock signal, when the potential difference VC of the both 
ends of a capacitor 6 is smaller than the predetermined electrical potential difference VREF. This 
pressure-up clock signal is supplied to the gate of P channel transistor Q2P in the booster circuit of 
drawing 14 as pressure-up clock signal CL2P. When the potential difference VC becomes larger than the 
predetermined electrical potential difference VREF, OR circuit 8 supplies a high-level signal to a booster 
circuit instead of a pressure-up clock signal. Thereby, the pressure-up scale factor of a booster circuit 
can be changed, and the potential difference between the pressure-up electrical potential difference 
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• VOUT and operating voltage VLCD can be brought close to a desired margin electrical potential 
difference. > . 

[0037] In drawing 2 , although considered as the configuration which detects the potential difference of 
the pressure-up electrical potential difference VOUT and operating voltage VLCD using switching 
circuits 1-4 and capacitors 5 and 6, it is good also as a configuration which compares the electrical 
potential difference which pressured partially the pressure-up electrical potential difference VOUT using 
the partial pressure circuit as shown in drawing 3 with the electrical potential difference which 
pressured operating voltage VLCD partially. Resistance R11-R15 is connected to the pressure-up 
electrical potential difference VOUT, and resistance R21-R25 is connected to operating voltage VLCD. 
In a comparator 7, a comparison result is outputted to at least one gate circuit 8 by comparing the 
electrical potential differences V14 and V24 by which the partial pressure was carried out. 
[0038] Moreover, as shown in drawing 4 , it is good also as a configuration of [ electrical potential 
difference / which pressured partially the pressure-up electrical potential difference VOUT / the 
predetermined electrical potential difference VREF ]. Resistance R11-R15 is connected to the 
pressure-up electrical potential difference VOUT. In a comparator 7, a comparison result is outputted to 
at least one gate circuit 8 by comparing with the predetermined electrical potential difference VREF the 
electrical potential difference V14 by which the partial pressure was carried out. You may make it use 
the pressure-up electrical potential difference VOUT as operating voltage VLCD here. 
[0039] The power circuit of drawing 2 is controlled so that the potential difference (actual margin 
electrical potential difference) of the pressure-up electrical potential difference VOUT and operating 
voltage VLCD serves as a fixed value (desired margin electrical potential difference). On the other hand, 
in the power circuit of drawing 3 , the potential difference of the pressure-up electrical potential 
difference VOUT and operating voltage VLCD changes with the values of the pressure-up electrical 
potential difference VOUT or operating voltage VLCD. Moreover, the power circuit of drawing 4 is 
controlled so that the pressure-up electrical potential difference VOUT serves as a fixed value. 
Although the configuration of the power circuit of drawing 3 or drawing 4 is comparatively easy, when 
resistance constitutes a partial pressure circuit, a chip area becomes large somewhat, and some power 
consumption also increases resistance according to the flowing current. 

[0040] Next, the 2nd operation gestalt of this invention is explained. In this operation gestalt, the 
pressure-up clock equalization circuit as shown in drawing 5 is used. A different point from the 1st 
operation gestalt is that the potential difference VC of the both ends of a capacitor 6 was made to be 
impressed to the 1st comparator 7 and 2nd comparator 9. The 1st comparator 7 outputs a comparison 
result A for this potential difference VC as compared with the 1st predetermined electrical potential 
difference VREF1. Moreover, the 2nd comparator 9 outputs a comparison result B for this potential 
difference VC as compared with the 2nd predetermined electrical potential difference VREF2. 
[0041] In this operation gestalt, the 2nd predetermined electrical potential difference VREF2 was set up 
equally to the pressure-up electrical potential difference VOUT and the margin electrical potential 
difference of the request between operating voltage VLCD, and the 1st predetermined electrical 
potential difference VREF1 is set as a larger electrical potential difference (for example, VDD-VSS) than 
this. And a comparison result A is used as a pressure-up scale-factor control flag, and a comparison 

- result B is used as a pressure-up clock frequency- control flag.— - - 

[0042] Concrete control action is shown in drawing 6 . When the pressure-up scale-factor control flag A 
is high level 1, a pressure-up scale factor is lowered one step. With a low level 0, the pressure-up 
scale-factor control flag A lowers one step of pressure-up clock frequencies, when the pressure-up 
clock frequency control flag B is high level 1. When both the pressure-up scale-factor control flag A and 
the pressure-up clock frequency control flag B are low level 0, one step of pressure-up clock 
frequencies is raised. However, if a pressure-up clock frequency is maximum, a pressure-up scale factor 
will be gathered one step. 

[0043] Here, control of a pressure-up scale factor can be performed like the 1st operation gestalt. 
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' Moreover, control of a pressure-up clock frequency is performed by controlling the pressure-up clock 
generation circuit shown in drawing 7 . Or although a high oscillation frequency is needed, it can also 
carry out by changing the division ratio of a frequency divider. 

[0044] In drawing 7 , a pressure-up clock generation circuit contains the inverters 51 and 52 by which 
the series connection was carried out. Positive feedback of the output of an inverter 52 is carried out to 
the input of an inverter 51 through the capacitor 54. Moreover, negative feedback of the output of an 
inverter 52 is carried out to the input of an inverter 51 through the resistance R1-R8 by which the 
series connection was carried out to the inverter 53. A CR oscillator is formed of the above 
configuration. In order to short-circuit a part of resistance R1-R7, switching circuits S1-S7 are 
connected, and the oscillation frequency of a CR oscillator can be changed according to the condition of 
these switching circuits. The concrete example of a circuit of a switching circuit is shown in drawing 8 . 
[0045] Here, only the control signal ENO supplied to switching circuit S4 presupposes that an active 
condition is a criterion. In this condition, resistance R1-R4 short-circuits by switching circuit S4, and 
the oscillation frequency serves as a certified value. Here, if control signal EN3P supplied to a switching 
circuit S7 become active, resistance R1-R7 will short-circuit by the switching circuit S7, and an 
oscillation frequency will serve as maximum. On the other hand, if all the control signal also becomes 
less active, neither of the resistance will short-circuit but an oscillation frequency will serve as the 
minimum value. 

[0046] Next, the 3rd operation gestalt of this invention is explained. In this operation gestalt, three kinds 
of predetermined electrical potential differences VREF1, VREF2, and VREF3 and time sharing compare 
the potential difference VC of the both ends of the capacitor 6 shown in drawing 2 in the comparator 7 
shown in drawing 9 . Here, it considers for example, as VREF1=VDD-VSS, and is referred to as 
VREF1>VREF2>(desired margin electrical potential difference) >VREF3. By carrying out serial/parallel 
conversion of the output of a comparator 7, Flags A, B, and C have been obtained as each comparison 
result. 

[0047] In order to switch three kinds of predetermined electrical potential differences, the switching 
circuits S11, S12, and S13 same with being shown in drawing 8 are used. Moreover, in order to carry out 
serial/parallel conversion of the output of a comparator 7, flip-flops 61-64 are used. The control clock 
signals phi2-phi6 as shown in these switching circuits and flipHlops at drawing 10 are supplied. 
[0048] Flags A and B are supplied to the input of NOR circuit 65, and a comparison result C is supplied 
to the reversal input of NOR circuit 65. The output of NOR circuit 65 is supplied to the enabling reversal 
input of the updown counter 66 with load enabling. Control clock signal phi6 bar is supplied and an^ • 
updown counter 66 operates. Since an updown counter 66 suspends count actuation when Flags A and 
B is [ Flag C ] high level 1 in a low level 0, a pressure-up scale factor and a pressure-up clock 
frequency are maintained. 

[0049] Inverters 67-70 are connected to each count output of an updown counter 66. AND circuits 71 
and 72 and — generate pressure-up clock frequency control signal EN3M for supplying a pressure-up 
clock generation circuit as shown in drawing 7 using the inverter output by which the updown counter 
66 was reversed [ by which reversed and it was count-outputted ], EN2M, and — . 
[0050] On the other hand, Flag A and the control clock signal phi 6 are supplied to the input of AND 
circuit 73, and the carry output of Flag C and an updown counter 66 is supplied to the reversal input of - 
AND circuit 74. The output of AND circuits 73 and 74 is supplied to the input of NOR circuit 75, and the 
output of NOR circuit 75 is supplied to the clocked into of the updown counter 76 with loading. 
[0051] Inverters 77 and 78 are connected to each count output of an updown counter 76. AND circuits 
79-81 generate the pressure-up scale-factor control signals X1-X3 for carrying out the gate of the 
pressure-up clock signal supplied to a booster circuit as shown in drawing 14 using the inverter output 
by which the updown counter 76 was reversed [ by which reversed and it was count-outputted ]. 
[0052] Concrete control action is shown in drawing 1 1 . When Flags A, B, and C are high level 1, a 
pressure-up scale factor is lowered one step. With a low. level 0, Flag A lowers one step of pressure-up 
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clock frequencies, when Flags B and C are high level 1. With a low level 0, Flags A and B maintain the 
present condition, when Flag C is high level 1. If Flags A, B, and C are low level 0, one step of pressure- 
up clock frequencies will be raised. However, if a pressure-up clock frequency is maximum, a pressure- 
up scale factor will be gathered one step. 

[0053] Next, 1 operation gestalt about formation of the capacitor used in the booster circuit included in 
the power circuit concerning this invention is explained. As explained with reference to (a) of drawing 
17 , and (b), parasitic capacitance CS exists in the capacitor formed in the semi-conductor substrate 
between a lower electrode and a semi-conductor substrate. 

[0054] The capacitor by this operation gestalt reduces such parasitic capacitance equivalent. As shown 
in drawing 12 , it faces forming a capacitor in a semi-conductor substrate, and a capacitor is subdivided 
and formed. Thus, the subdivided capacitor is divided into the capacitor CA of the 1st M group which 
operates by opposition mutually, and the capacitor CB of the 2nd group of N individual (M and N are the 
natural number), and is arranged in checkers. 

[0055] By subdividing a capacitor and making it operate by opposition, the potential in the semi- 
conductor substrate generated when a current flows to a capacitor is negated. Consequently, it 
becomes that series connection of sum CS-M and CS-N of the subdivided parasitic capacitance was 
carried out, and equivalence. Therefore, equivalent parasitic capacitance becomes CS-M-N/(M+N). Here, 
when M=N, equivalent parasitic capacitance is CS-N/2. That is, as compared with the case where 
parallel connection of the parasitic capacitance is carried out like usual, it decreases to one half. 
Furthermore, in a booster circuit as shown in drawing 14 , if the transistors which operate by opposition 
are made to adjoin, the parasitic capacitance of a transistor can be reduced. 
[0056] 

[Effect of the Invention] Like, according to this invention, even if the display mode of a liquid crystal 
panel changes, power consumption can be reduced by fixing the clock signal which was described above 
and which detects the margin of a pressure-up electrical potential difference, and adjusts the frequency 
of a clock signal, or controls at least one switching element. 



[Translation done.] 



* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the power circuit concerning the 1st operation gestalt of this 
invention. 

[Drawing 2] It is the circuit diagram showing the example of a configuration of the pressure-up clock 
equalization circuit in the power circuit concerning the 1st operation gestalt of this invention. 
[Drawing 3] It is the circuit diagram showing other examples of a configuration of the pressure-up clock 
equalization circuit in the power circuit concerning the 1st operation gestalt of this invention. 
[Drawing 4] It is the circuit diagram showing the example of a configuration of further others of the 
pressure-up clock equalization circuit in the power circuit concerning the 1st operation gestalt of this 



- 11 - 



• invention. 

[Drawing 5] It is the circuit diagram showing the example of a configuration of the pressure-up clock 
equalization circuit in the power circuit concerning the 2nd operation, gestalt of this invention. 
[Drawing 6] It is drawing showing the control action of the power circuit concerning the 2nd operation 
gestalt of this invention. 1 

[Drawing 7] It is the circuit diagram showing the example of a configuration of the pressure-up clock 
generation circuit in the power circuit concerning the 2nd operation gestalt of this invention. 
[Drawing 8] It is the circuit diagram showing the example of a configuration of the switching circuit in 
the pressure-up clock generation circuit of drawing 7 : 

[Drawing 9] It is the circuit diagram showing the example of a configuration of the pressure-up clock 
equalization circuit in the power circuit concerning the 3rd operation gestalt of this invention. 
[Drawing 10] It is drawing showing the wave of the control clock signal inputted into the pressure-up 
clock equalization circuit of drawing 9 . 

[Drawing- 1 1] It is drawing showing the control action of the power circuit concerning the 3rd operation 
gestalt of this invention. 

[Drawing 12] It is drawing showing 1 operation gestalt about formation of the capacitor used in the 
power circuit concerning this invention. 

[Drawing 13] It is the block diagram showing the configuration of the general power circuit in the driver 
IC for a liquid crystal drive. 

[Drawing 14] It is the circuit diagram showing the example of a configuration of the booster circuit in the 
power circuit of drawing 13 . 

[Drawing 15] It is the circuit diagram showing the example of a configuration of the voltage adjustment 
circuit in the power circuit of drawing 13 . 

[Drawing 16] It is drawing showing the wave of the clock signal which is inputted in the booster circuit of 
drawing 14 in the case of a 3 time pressure up. 

[Drawing 17] It is drawing showing the parasitic capacitance generated to the capacitor built in IC. 

[Description of Notations] 

1-4, S1-S13 Switching circuit 

5, 6, 54, C1, C2, CA, CB Capacitor 

7 Nine Comparator 

8 Gate Circuit 

10 Booster Circuit - 

20 Voltage Adjustment Circuit 

30 Voltage Follower Circuit 

40 Pressure-Up Clock Equalization Circuit 

77 51-53, 67-70, 78 Inverter 

61-64 Flip-flop 

65 75 NOR circuit 

66 76 Updown counter 
71-74, 79-81 AND circuit 

R1-^R25 Resistance - 

Q1-Q5 Transistor 
phi, phi2-phi6 Control clock signal 
CL1-CL5 Pressure-up clock signal 
VDD, VSS Supply voltage 

VOUT Pressure-up electrical potential difference 
VLCD Operating voltage 



[Translation done.] 
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[0 0 3 0] 

[00 3 1] *«W©JR 1 ©3Wfc»«fc«««|[iai8. 
i©«HiaKtt» ««{4ftiJ<D©^mJEV DD ti&«fi:ffi!|c6 

it n^fls *a ^ t t± , ffiftttfli © WRfiffi v ss.^ s t—7-% 



(5) 

[0 0 3 2] EUK&I^T, #j£Ia]S§ 1 0 f±, ia^iffll 
®ffiVi, V 2 s V 3 , v^tHTrr*.,, #ffi|nlSSiotm 

EEvniiaii 2 0 owiftKtnttf^n. *ive*tH 1 4 so 1 

10. HI 5^-f-t©ttlS|— "CbAVS H 1 4 fC^-f #£E@ 

IBHi»2.oiiWefcS. 
[0 0 3 3] 01 Jc^i-J; 5 fc* *^JS^ffit-#5SJ!S 

So #ffi^ny^WSiaK4 0tt, #JBE|h1K1 0^b# 
ffi«ffiV 0 UT^^^^ AffiP&lH|g& 2 0 d»?>Stl^«8 
JEVLCD^#t^$tlT*5?)> ZtlbZitm-tZ^kizX 
20 0tc^$ix5#JE^i3s'^ft#Sr'> , -b 

0©#ffi»^SrWJ»-r5. »^«ffiV LC D?r#iE 

8S4 0 #JE«fEVouT°3^* ;:: S-^</>T#JI^ a y^. 

[0 0 3 4] 1212^, o y^PSEPS§4 0© 

fll^JSr^-f-o |2|2lc:^-rJ:5(c s #JE ^ n y ^ PS@ 

^ t Sr^i-^^-Y yl&ISIBS 1 ~4.Sr-&A>,T*V^ e . >y 
30 ^Ie3Kl~4li, 5V>JCjS»ffi©fflffl»^° v9 i 4> 

[0 0 3 5] #JE«ffiVour.i:ftf^tffiVLCDiO«{tSi 

40 i: 4^^c^^ y^-lHlKi t 2^ffiv^fc<ttfC3 yfy 

1^6 JC^^n^o 3V7 f >'f-6c7>MiScJDr^;<fl[^V 
(is iO^(t3£Vc«r9f3SO«EVREFi:JtlSEL.-C, Jfctfc 

[oo3 6]imiictiv^ii y— mhisS8 t u 

.TORIslKSrffl<'^TV5 < i *fcs Bf^cDmBEy REF Sr, 
bo #JE«JEVouTt Wi^f JEYlcd^ ©MWBf^.-T'-^V 
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WEfc^lXBHeUO^. OR|ElSg8tt v 3>fyf 
6 ©M*©mtt£VciflSBfie©WEVitEFJ: f t>'h*v*» 

Pff^;i'h7yv'7^Q2p©y-Ft, #JE^n-/^ 
«-§-CL 2 pi: LT0M&$H3o «tMSVca s BfrJ£©*JE 
VREF^9 fc*#<fcofc»fi-K:H\ OR[USS8fi, # 

#ffi«EV<juTi:ifc'f^tffiVij a )i©IIIJ©«(fl[J|*@ff io 

s^v^ffifcicWit « r. t So 

[0 0 3 7] 0 2fc:*S^TB\ #JEmJEVoUTtti)^m 

tb-Ct^^. #JE«EV 0 UT^ttfi6tRll~Rl5^ 
$££;ft/C^3o n^L>-<? 7{C*J^T. fllfctf, #JE 

[0 0 3 8] 04l^-rJ;5»-x #J£mffiV 0 UT 

£#/£LfcSJ££, B?3feO«EVREFi:Jt«i-5«l«t 
LT t #JE*ffi VourKttStftR 1 1~ R is^SBR 

'*b7VttEVi4&^5£©«J£V REF £ifc|SH-5 r. t (C«fc 
•J, Jfc|Mg*«:'J*fc< ttlowy-MHli^S^tB^i- 
3o #JE«JEVoUT^»^«JEV LC Di: LTfflV^ 

[00 3 9] 02 ©maS!e]g&f*s ff-JEflJEVouT^S&ft 30 
fc#U 03©m*igiSfc:*5^-CWu #]E«J£VouTi: 

03XHIH4©SailiIliS©«lfifefiJt»«)1ffi¥T?fc5/5^ 
[0 0 4 0] fcfc, ;WJ©Jg2©HS£lJf§tdo^-Cfft 

&s jStt, = ^-9- 6 ©^©m-aMVc^ B 1 © 

<t5^Ufcr i-cfcS. gio^y^i/-^7il ;:© 
«tt«V c *:* 1 ©B>r£©eJ£V REF 1 iJfctfc LT, Jttt 

©«ffiSSV-cSrJ8 2©0f^©mEVREF2i:Jtl«UT» Jfc 



/0 

[0041] ^mmmm^is^^xix % 2 ©Fr£©m/£ 

S©v-yyUE>^K^l > fg 1 ©Bfr£©SffiV 
REFl Sr, ifrufcOfc^ti^mffi V DD - 
V S s) fcRftl/Ct**. -t LT, Jfc»»*A*#Effif* 

[0 0 4 2] HI 6 AflsWfc*l»«)fl5$r*1-. 
*»J»7 7 ?Afr^-< U"<A- 1 ©*£•£«> #fffg^£ 
H&PTRfSo #JEf&^J#7 7^A^n-u^;wo-e 
o s/* «HtWW«l7-9^B«s^ i^<>v 1 ©»fr 

#P 7 9 ^ A t #JE * n y * ffl&ftfflfP 7 9 ^ B # £ t> \Z 

±ff5o fc£U »JE^ p y ^flft»«J***T?*)ii 

[0043] r:t> #f-ffifflf*©«»f±; 1 <omMm 

t/iS^, ^«ISlK©»«JtS:je*.5r irtciitJtTpr 

[0 0 4 4] 0 7»n*iV>-C, #JE^ny>^Ig]Ktt, 
HWSaRStbfc'T' V^^-^ 5 1 t 5 2 Sr-&tf. .YV'<- 
^5 2©a^Jfi, 3y7 f yf5 4^tT, -f^-^ 
5 1 (DA*^-lE!)f31$^^-CV^S„ *fc. -T^W5 2 
©tii*tt» «T 5 3 iE?'J«i^$tl-fcffiin:Ri~ 

R8i5r^M-"C, -fW<-^5 1 ©A^tcA'Jfjl^^T 
^S. W±©«fiS;tcJ;t? v CR*fi«*s?8j££;h,5. ffi 
gtR 1 ~R 7 ©-g5SrM#&i-5fc©fc^>i' s/^BSSSi- 

J: oTCR**#©*ilE«««cSrae3E H8U:, 

[0045] s'^0?SS4JC«|&$n5SlJ 

i-TSo r©*t«^J3v^-ctt, ^-T E!SS4»rj:tj 
«fetRl~R4* s ^3-h^tbT, ISSJ^gtic^^Bt 

fflJ«-§-EN 3 pj6S7'^f L -f ^td/«e5 ^.-T -y^-lHlgSSy 
»d«tt)S^:Ri~R7^Va- h^HX, XSJR&Scd** 

St, ^•ftt©S6tt)V'3-h$ix-f, ISSJl&fc^ft 

/Wlt^So.. _ 

[004 6] *^PJ©m3 (OmMMWilZO^xm 

PJi-So *SH6*H8K:*Jv^-ctt, 121 2 lZ7ji-t=> vfyf 
6©^©^4MVc$rx EI9^i-3^u— ^ 7 \z 
*JV^T. 3affl©3f^©®BEV R EFl, V REF 2, V REF 
3 iRWMH-CJfctfc-fS. r^T?, MxifJ, V REF 1=V 
DD-Vsst L> V REF 1 >V REF 2 > (BfflW^-v^tt 
JE) >V REF 3i-fSo 7<omt)*^V T 
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[0 0 4 7] 3««i©0fi£©«ESr«J9ift*.afc»Jw, 

0 8fcjj«-f©fcRaK£.*>f y^IHE&S 1 1 , SI 2, S 

1 3SrfflV^TV>5. 7©W7J&v-y 
T Wl^gH - 7 !J ^7B ? /6 1 

n s/T'tctt, El l 0 ic^-fJ; 5 ftffifp^ n y # 

[0 04 8] yyifAh B(4NORIs]SS6 5©A*.K§ »« 

JttMS*CttNOR0I&6 5©R<R*^fc:#i(& 
$ft5c NOR0K6 5©ffl^tt, b — K-'f^— t/A' 

&&£tlZ>o Ty-yyt^XV^PG 6(4, 1W»*By 

o — 1^^</V o ~T?7 7 y* C jfis'^'f U'^/V lOt^ l>lf4, T 

[0 0 4 9] r yfyvy-toW* 6 6 
!7> htti73fe:(4, -f w<— y* 6 7~7 0/JSg^£HTv-> 20 
So AND03S7 1, 7 2, -f±, 7y^^*^ 
y" 6 6©*7V ha^j&'l^RteSHfc^^-^Hi^jSr 

[0 0 5 0] — 77^At$lJ^^o yy-{g-§-<f> 6 f4 
AND|h]SS7 3 0A^t-«^$tt, 75^Ct7y^ 
y-^TJy-^y- 6 6 ©3r-r y — tti7Jl4AND[s]S& 7 4 OS 
IBA^fcttiieSSiftS. AND08S7 3 £ 7 4©liiil±N 
ORlH]?S7 5<DA73»-«*&$^> NOR[elSS7 5©W^ so 
ttP-K^??^^!?^?.? 60^tJ yy~ A7J 

[00 5 1 ] T-yyVVyXty? 7 6 ©^-ivett©* 
y->- htH;friwf4, ^ 7 7 i: 7 8^^$ixTV^ 

3. AND0g§7 9~8 1 »4, Ty-?#V*s*W9 1 

■C, SB 1 4 ki^-fj; 5 ^#JEEK»c^«&i-5#ffi^ a y 
*«*«ry- hi-5fcfc©WE«*IW»«*X 1 ~X3 

[0052] Hllfc, JlflEWftWWB)^**^. 77 « 
^A, B, 1"</H ©!§-§-Kf4, #ffifSH££rl 

SPgT*f5o 77^A«5D-U'<;V0t77^Bi:C^ 

/s^ ©*fr-tef£»- #j£y n y-^.js»*c.fci am, ... 

T»f5„ 777*AiB«So-U'</V0t77^CiW 
u^/H ©»fi-K:»±» *R*rlt«p-*-<5. 77^A, B, 
C # d - u--^ 0 T'fctutf#JE^ fflttlfctr 1 I&P£ 

[0053] **eiite«a 1 «wiai&teff*ft*#" 



Jfc»«fcoV%"CttW-rS. 017© (a) (b) &#fjg 

[0054], J: 5 y^yfli, d©4 2 
&^£^*£^ffift»c^£itrSt>©Tfc5. 012K 

i f$© 3 yf ^f- c A t NfB ©i§ 2 p© = >f* v-y- c b t 
[0055] a>-x>-y-Sr^'fkUT^-ei&f^§-&5 

£^3^#S«rt©®&»4ff*>t»£*i<5o 

Cs * C S • N ^ asE?'J& 

(4. C S • M • N/ (M+N) fdJiSo :-t, M=N 
ii-5ts *ti5«)fc*£S*tts C S -N/2t'fc5. 

ffcUT, l/2fc^/>-f5o 0i4^-fJ:5 
[0 0 5 6] 

z^^/P©***- K*s*flSUTt>» #ffimjBE©-^— v?V 
£&ffiLT, ^ny^fl|»©«iS»SrWI»U» X(4, '> 

£r*mfe-tZ i t C s ?«*«7J SriSM-f-S r. t ^x- 

[0B©flS¥-^UiK] 

[01] *^BJ©^ 1 ©3ejfi»»K«5«jR0tt©^o 

[02] *^pj©^i©ni6^^5mas0i6S^*j»t 

5#JE^ n y^fSS0K<Ol»^JSr^-r0K0'C*>5c 
[03] *»M©JBl©|Ofi»l»^ff5«W0iSfc*J»t 

[04 ] tt&WoW, l ©HlfS««Sfc«5««iEl6K:*J»t 
5#J£^ n y ^WS(hIK©$ t>K4&<omjfcM*?rrt\Bl& 

[05] *»W©SS2©SBK»<8»J:«5«W0IS»-*i»t 
5#jSE^p y^SSS0BSO«^MS:^i-0K0'C*>5o 
[0 6 ]. *^M©^ -2^03K^^K:|RS«KiaH(«3IHfP 

[121 7 ] *|gPJ©^-2 ©^JfeMcfesm^ESSiCfctt 

[08] 0 7©#JBE*'B y^^ilHlKICioJtS^'f 

[09 ].i#aflOJ8.3 ©^*l)|to«5«»El^fc*SI1' 
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[010] 0 9(O#ME^n y^PSEKKA^SftSfM 

[gun *«wo»3^iijfi»ttfc«5«aRiatt©wj 
[012] **wjc«s«»iaistc*5v^ttffli-5 3v 

[013] ««Wttffl©K9-f^.I Ct*JtS-«W* 

[014] 01 3o«aiiai6K*5rts#flEiais©#rit« 

[0151013 omi9Ktc*stt5WEEfnilBlK«)« 

«0!**1-IillSB-e*)* o 

[016] 3«#JE^>*frfcBll 4^>#JEEIttKAA* 
h,Z>9 o $/^{S-g-<ojfiJKSr^-t-BI-efcio 

[017] I CtertJKStlSa^^lJ-KJRti-S** 

1—4, Sir-Si3 ^ yf-WSk 
[01] 



74 

5, 6 , 5 4, Ci, C 2 , C A , 
7, 9 

8 ^-ua* 

1 o 

2 o mffipsiHi&g 

3 0 tf/V-T— ^7^-o!7iaK 

4 0 #J£^ d 

5 1-5 3, 67 — 70, 77, 

6 1 — 64 7 y */*?7* 
6 5, 7 5 NORH]S§ 

6 6, 7 6 7y^^*^? 

7 1 — 7 4, 7 9 — 8 1 AND(h3K 

Q1-Q5 hyy^ 

<K <f>2~-4>6 Wto9*y9K&% 

CL1-CL5 #JEE*n s^flTg- 

v DD , v S s magmff 

V 0 UT #H^BE 
v L cd -tMtMtffi 

[0 2] 
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[H3] 



[07] 



VoutO 



VUCDO- 





VOUTO 




VOUTO- 



tO 



14] 



[mil] 




-±- Vref 



Vlcdo- 



r— ir— i 

tot 



[05] 



Vc 



; — i — ] 



ot,_ 

— 1.....-/ < j — v- J 



"ir Vrefi 
Vc 



A 


8 


c 


m»tt 


1 


1 


1 


»Effi*$ l SHTFtf -5. 


0 


1 


1 




0 


0 


1 




0 


0 


0 


SMS 5 




VREF2 



117] 



' tut /-S" 

' f I 




(a) 




(b) 



&m 2001 -21 1 635 (P2001-21 1 635A) 



(10) 




Ca 



Cb 



Vkf1Vw2Vrej3 



Ca 



[HI 21 



Ca 



Ca 



Cb 



Cb 



Ca 

EZZZZ21 
=*=Cs 



(a) 

Cb 

EZZZZ2 

I NSVAM 
-^cs 



Cb 



Ca 



Cb 



Ca 

V / / / /I 

^CS 



Cb 

IZZZZZ) 
i 5 ^ ^ 3 



4=C3 =pCS =j= us T 




/ 



1 3 ] 



VOUT 



Vpd- 



V3S 







S 






JE 


JE 




s 


I 




g 



v 10 



v 20 



-> Vlcd 



►V2 
>V3 
>V4 



^30 



•Vss 



[Ell 4] 



VOUT 



[Ell 5] 



cls-HE 



cu- 



CLa HE 



J Q4 




Vod- 



CLip — jfc-JQiP 



*• Vlco 



Ci 



CUp-H 



Vss - 




Vss 



»Vss 



ft B9 2001-21 1 635 (P2001 -21 1 635A)' 



(11) 
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